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Abstract
Withtheincreasingimportancebeingplacedontheawarenessoftheenvironment
intoday'society,onewondershowDeaf1students'attitudestowardtheenvironmentare
influencedbytheirexperiencesorbytakingacourseontheenvironment.ThisMaster's
ProjectprovidesarationalefortheneedforEnvironmentalSciencecoursesinDeaf
Education.
ThestudyexaminedwhethertheattitudesofpostsecondaryDeafstudentsmaybe
influencedbyanacademiccourse.SeventeenstudentsenrolledinanEnvironmental
SciencecourseatNTID tookapreandpostsurveytostudythechangeinattitudes.
StudentscompletedtheEnvironmentalSciencecourseasatreatmentinbetweensurveys.
Theresultsofthisstudyshowedthatstudentsbenefitedfromthecoursewitha
statisticallysignificantincreaseinthemeanscoresfortheevaluationoftheirattitudes
towardtheenvironment.Thisstudyshowedhowincreasedknowledgeof issuesrelated
toenvironmentalsciencecanleadtothedevelopmentofmorepositiveattitudes.
Knowledgeaboutheenvironmentshouldbeeveryone'sconcern,notjustatopic
fortheclassroom.Thisprojectprovidesupportfortheviewthatawell-designedcourse
witheffectiveinstructioncanmakeadifferenceinbothlearningandattitudes.In turn,
studentscanmakeadifferencebyapplyingthatknowledgetotheirlivesaswell.
I ThetermDeafwillbeusedtoincludetherangeofstudentsfromprofoundlydeaftofunctionallyhardof
hearing.
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AttitudesTowardtheEnvironment:A CurriculumEvaluationProjectonPromotingDeaf
Students' Awarenessof EnvironmentalIssues
ProiectOverview
ThepurposeofthisprojectistostudytheattitudesofDeafstudentsabouthe
environmentandhowlearningaboutheenvironmentmayinfluencetheseattitudes.A
curriculumprojectwebsitewasdevelopedwithanemphasisonenvironmentalissuesfor
aneleven-weekcourseontheAssociatedegreelevel.Suchacoursewouldrequire
minimalmodificationif taughttohighschoolseniorsaswell.
Importanceof theProiect
"Attitude"isdefined,accordingtoOxfordAmericanDictionary,as"awayof
thinkingorbehaving."Awareness"isdefinedas"havingknowledgeorrealization."
Bothattitudestowardandawarenessofenvironmentalissuesareexpectationsfoundin
theNationalScienceEducationStandards(NSES):"Certainattitudes,uchaswonder,
curiosity,andrespecttowardnaturearevitalpartsofthesciencelearningcommunity.
Thoseattitudesarereinforcedwhentheadultsinthecommunityengageintheirown
learningandwhentheysharepositiveattitudestowardscience"(NSES,
http://www.nap.edulreadingroomlbooks/nses/html/3.html).
Studentsingrades9-12should,accordingtotheNSESstandards,develop
understandingofenvironment-relatedissuesinseveralbroadareas.Personaland
communityhealthincludestheselectionof foodsandeatingpatterns,whichdetermine
nutritionalbalancebecausenutritionalbalancehasadirecteffectongrowthand
developmentandpersonalwell-being.Populationgrowthincludesthegrowthor
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declinationthroughthecombinedeffectsofbirthsanddeaths,andthroughemigration
andimmigration,andhowpopulationscanincreasethroughlinearorexponentialgrowth,
witheffectsonresourceuseandenvironmentalpollution.Naturalresourcesincludesthe
understandingthattheearthdoesnothaveinfiniteresources,increasinghuman
consumptionplaceseverestressonthenaturalprocessesthatrenewsomeresources,and
itdepletesthoseresourcesthatcannotberenewed.Environmentalqualitysuchas
materialsfromhumansocietiesaffectsbothphysicalandchemicalcyclesoftheearth.
Naturalandhuman-inducedhazardsin thathumanactivitiescanenhancepotentialfor
hazardsandacquisitionofresources,urbangrowth,andwastedisposalcanaccelerate
ratesofnaturalchange;andscienceandtechnologyinlocal,national,andglobal
challengesin thathumanshaveamajoreffectonotherspecies.Forexample,the
influenceofhumansonotherorganismsoccursthroughlanduse,whichdecreasesspace
availabletootherspeciesandcausespollution,whichchangesthechemicalcomposition
ofair,soil,andwater(NSES,http://www.nap.eduJreadingroomlbooks/nses/htmVcsf912).
TheNSESstandardsweredevelopedforsecondaryeducation.Noresearchas
beenconductedwithDeafstudentsrelativetothisissueofattitudestowardthe
environment;orhasresearchbeenconductedwithDeafcollegestudents.It iscrucial
thatpostsecondaryDeafstudentsbetaughttheimportantissuesoftheenvironmentin
ordertobecomemoreaware,andthereforeshapetheirattitudesastheydecideoncareer
pathsinthefuture.Ideally,foreverymajorstudentsenrollin,environmentalawareness
shouldbeaddressed.Forexample,studentswhoaremajoringinbusinessshouldseehow
gaspricescouldaffectheeconomy,howenvironmentall wscouldaffectbusinesses'
revenues,andhowweatherclimatescouldaffectheeconomy.Thisexampleillustratesa
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rationalefortheimportanceforthepresentproject,i.e.tomeasuretheimpactoftakinga
courseinEnvironmentScienceonstudents'attitude.
Thisprojectis importantinthefieldofDeafEducationbecauseit examinesDeaf
students'attitudestowardtheenvironmentandtheneedforEnvironmentalSciencetobe
incorporatedintothecurriculum.StudentswhoregisteredfortheEnvironmentalScience
coursesatNTID tookitasanelective.However,theywererequiredtopickonescience
coursefromthreechoices:EnvironmentalScience,Astronomy,BiologyorForensic
Science.
ProiectObiectives
Thetwomainobjectivesof thisprojectare1)tomeasurethestudents'attitudes
towardtheenvironment,basedontheirpriorexperiencesandknowledge,aswellason
thepotentialimpactoftheEnvironmentalSciencecourse;and2)todevelopacurriculum
thatwill enhancestudents'attitudestowardtheenvironment.Deafstudentswill be
taughtthecurriculumasatreatmentbetweenthepre-andpost-measures.This
questionnairewill examinestudentattitudechangesbasedoninformationlearnedinone
sciencecoursespecificallyontheenvironment.
LiteratureReview
AttitudesofDeafStudentsTowardtheEnvironment
ThereisnoliteraturetodateontheattitudesorperceptionsofDeaflearners
towardtheenvironment.Ingeneral,therearealmostnostudiesontheattitudesofDeaf
studentsowardlearninganykindof science.LangandMeath-Lang(1985)wrotethat,
"nostudiestodatehavefocusedonDeafstudents'attitudestowardscience"(p.3),which
isthemainreasonwhytheyconductedtheirstudy.Theywritethat,"theabsenceof
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literatureonattituderesearchinScienceEducationforDeafstudentsimpliesthathere
havebeenfew,if any,investigationsoftheperceptionsDeafstudentshaveaboutlearning
science.Thereis arelativelylargebodyofattitude-achievementresearchforhearing
students"(LangandMeath-Lang,p.3). Almostwentyearshavepassedsincetheir
workandtherehavebeennoadditionalstudiespublished.
AccordingtoLangandMeath-Lang(1985),resultsobtainedinresearchwith
hearingstudents,"indicatethathavingpositiveattitudesabouthesubjectmayaffecthe
student'sachievementi scientificknowledgeandprocess"(p.4). In theirownstudy,
83.3percentof twohundredandforty-sevenDeafstudentsrespondedadefinite"yes"
answertothequestionaboutlikingscience.Severalexamplesofstudentcomments
follow:
"Yes,becauseI liketolearnhowenvironmentworks,howdoes
thingsmadeof,andtellmeif it issafeornot.I reallylikeit formylife.
WhenI becomeoldman.I will stilllearn,neverforgetmylife".
"Yes,I learnedmorethingstodo.My stronginterestis in
astronomy.Itmakesmeenjoytoseemanystars.I lovetoseemany
galaxiesthroughmytelescope".
"Yes,I likesciencebecausesciencereallyhelpmetounderstand
Humanoranimaletc.doing.I wanttoknowmoreaboutsciencebeforeI
gooutofworldorbecominganurse,alsowanttoknowhowbabydevelop
alsogenerationtoo".
"Yes,becausesciencegiveoutanexplanationonwhydomany
thingsworkthatwayandhow.Thewayofthinkinginyourmindmakes
6
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nosenseifthereweren'tanyexplanationonwhyandhowdothings
happen.Itwouldmakealotofsenseif weunderstandit. Sciencecan
helpusimproveabetterlifeandmoreknowledgetoourbrain.Science
canalsoshowyouwhatwouldhappenif somethinggoeswrongweknow
whattodo. Someoftheunknownproblemshavenotbeensolveyet.It
alsocanprotectusfromanyharmfuldisease,bomb,andmanyother
things"(LangandMeath-Lang,1985,pg.7-11).
ThesestatementsshowthatDeafstudentsenjoylearningaboutscienceingeneral
andclearlyshowhowthislearningaffectstheirattitudes,especiallytheirdailylives
outsideof theclassrooms.
However,theattitudesinstudents'individualclassesorschoolsvariedinLang
andMeath-Lang'sstudy(1985).Thesetworesearchersfoundthatstudentsinsomeof
theclasseswerepositiveintheirattitudeswhileotherswerenot."Whennegative
feelingstowardsciencewerenoticeablyhighwithinaparticularclassroom,itwasusually
theresultofpoorteaching,accordingtothecommentsprovidedbythestudents"(Lang
andMeath-Lang,p.21).Theyalsosummarizedthathe"attitudeoftheteachersi
crucial.A teacherwhocringesatdissectionordemonstratesadislikefortechnical
devicesmayestablishanearlynegativebiasamongthestudents"(LangandMeath-Lang,
p.23).
AwarenessandKnowledgeofDeafStudentsAboutEnvironmentalIssues
Severalcurriculumprojectsrelevanttothefocusofthispresentstudyhavebeen
summarizedintheliterature.Forexample,Deafstudentshavebeeninvolvedinthe
Classroomof theSeaProject,whichisacollaborativeprojectamongtheAmerican
7
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SchoolfortheDeafinHartford,Connecticut,theNationalTechnicalInstituteforthe
DeafatRochesterInstituteofTechnology,andtheUniversityofConnecticut.Students
wereinvitedbyaConnecticutsenatortohelpstudymarinelifeintheLongIslandSound.
ThegoalsoftheClassroomoftheSeaaretoenhancescientificliteracy,preparestudents
topursuecareersinscience,andenhancenvironmentalstewardship.Theinvestigators
writethat"toachievethesegoals,wearedevelopingandtestingtheeffectivenessof
authenticlearningenvironmentandproblem-basedl arningapproachestoteachscience
toDeafstudents"(Babb,I.,Lang,H.,Brown,S.,Scheifele,P.,LaPorta-Hupper,M.,
Monte,D.,Zheng,D.,Girasoli,A., Jepson,P.,andPayne,S,2003,p.2).
Anotherexampleofacurriculumprojectemphasizingenvironmentalissuesisthe
GLOBEProgramatModelSecondarySchoolfortheDeafinWashington,D.C.,where
studentsstudytheweatherandatmosphere.TheGLOBEProgramisahands-on
environmentalscienceandeducationprogramthatunitestudents,educators,and
scientistsfromaroundtheworldinstudyingtheglobalenvironment.Teachersofthe
Deaffrommorethan45schoolshavetrainedatGallaudetUniversityinWashington,D.C
fortheGLOBEProgram.Over10,000schoolsinmorethan95countriesare
participatingintheGLOBE Program.GLOBEstudentsmakeacoresetofenvironmental
observationsatorneartheirschool.Studentslearnhowtoreportheirdataviathe
InternettoaGLOBE dataprocessingfacility,learntouseglobalimagescreatedfrom
worldwideGLOBE schooldata,andstudyenvironmentalopicsintheirclassrooms.
(http://sci.gallaudet.edu/GLOBE/mssd/mssdglobe.html)
A thirdexampleofaprojectrelatedtotheenvironmentistheSOAR-HighEarth
SystemSciencecoursethatisofferedforhighschoolsthroughoutthecountrysuchas
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ModelSecondarySchoolfortheDeaf,Washington,D.C.,UniversityHighSchoolin
Irvine,California,NorthCarolinaSchoolfortheDeafinMorganton,NorthCarolina,and
IndianaSchoolfortheDeafin Indianapolis,Indiana.Thisprogramhasbeenfundedby
grantsfromTheRockwellInternationalCorporationTrust,NEC FoundationofAmerica,
andtheNationalAeronauticsandSpaceAdministration.SOAR-Highexploresnewand
innovativestrategiesinscienceducationandtheuseoftechnologyintheclassroom.
Thiscurriculumwasestablishedin2000asanexplorationofweb-basedcourseworkand
collaboration.Studentsandteachersindistanceducationclassesareworkingtogether
tostudyEarthSystemScience."Studentslearntodoscienceasscientistsdoit- a
process,whichinvolvesreading,learning,experimenting,analyzing,writing,
collaborationandsharinginformation"
(http://csc.gallaudet.edu/soarhigh/SHMAABT.HTM).
TheEasternBluebirdProjectatMill NeckManorSchoolfortheDeafinLong
Islandis anotherexampleofacurriculumemphasizingtheenvironment.Groupsof
studentshavearrangedbluebirdboxesonthepropertyofMill NeckManortoseeif they
couldhelptorecordinformationabouthemigrationofthebluebirdsandtheirnesting
habits.(http://www.rit.edu/-comets/pageslaudiencepages/hsstudents/bluebirds.html)
Whilethesecurriculumprojectshavebeendescribedintheliterature,thereareno
reportsavailableonhowawarenessoftheseissuesandconceptsandattitudeswere
developedbytheparticipatingDeafstudents.
AttitudesandKnowledgeofHearingPeopleAbouttheEnvironment
Severalkeystudieshavebeenpublishedontheperceptionsandattitudesof
environmentalissuesheldbyhearingcollegestudentsandadults.RoperStarch
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Worldwide(1994)summarizedthat"it is importanttostudywhatisknownabout
students'attitudestowardtheenvironmentbecause,"In recentyears,thequalityof
naturalenvironmenthasbecomeanissueof concerntomanyadultAmericansandto
theiroffspringaswell" (p. 1).
ThestudybyRoperStarchWorldwide(1994)included19items,whichare
categorizedintothreeenvironmentalconcerns:healthproblems,ecologicalproblemsand
aestheticorotherproblems.Someoftheconcernsincludedestructionoftheozonelayer,
airpollutionandavailabilityofqualitydrinkingwater,pollutionfromtoxicdumpsites
andglobalwarming,contaminationfwaterfromfertilizersandpesticidesusedin
farmingandleadpoisoningfromwateroroldpaintalsorelatedtohumanhealth.
Severalotherproblemsaremoreecologicalinnature.Theseinclude"destruction
oftherainforest,pollutionof lakes,rivers,streams,pollutedoceanwatersandunsafe
beaches,endangeredanimals,plants,insects,anddamagetotheenvironmentfrom
mining/cuttingtrees"(RoperStarchWorldwide,1994,p.3). Therearefivemajor
environmentaldi emmaswefacetoday:1)Notenoughopenareas;2)notenoughlandfill
spacefortrash;3)litteringoftrashandgarbage;4)toolittlerecycling;and5)notenough
energy.
Differenceswerefoundintheattitudesbetweenhearingstudentsindisadvantaged
andnon-disadvantagedareas.Destructionoftherainforestandnotenoughrecycling
werefoundtobegreaterconcernstonon-disadvantagestudentshantothestudentsfrom
disadvantagedareas(RoperStarchWorldwide,1994,p.3). Incontrast,shortagesof
qualitydrinkingwater,acidrain,leadpoisoningandnothavingenoughenergyare
identifiedbyahighnumberof studentsfromdisadvantagedareas.
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Studentsinnon-disadvantagedareasplacegreaterimportanceonprotecting
resourcesforfuturegenerationsthanstudentsfromdisadvantagedareas.Thisillustrates
themorelimitedperspectiveandattitudesthestudentsdemonstratefromdisadvantaged
areas.Nonetheless,for13ofthe19issues,theattitudesofstudentsfromdisadvantaged
andnon-disadvantagedareasweresimilar(RoperStarchWorldwide,1994,p.3).
Inanotherstudy,AmericansadultsweregivenafailinggradeonaNational
EnvironmentalReportCard.TheNationalEnvironmentalEducationandTraining
Foundation(NEETF)studybyRoperStarchWorldwide(1997),whichincludedatotalof
1501adults,ages18andolder,andassessedonattitudes,knowledgeandbehaviorsof
peopleintheUnitedStates.
Accordingtothereportcardevaluation,twooutofthreesurveyrespondents(68
percent)failedtocorrectlyanswernineormoreof 12simplequestionsonthe
environment.Onlyoneintenmakesthe"EnvironmentalDean'sList"with11ormore
correctanswers.Thereisanalarminglackofknowledgeonsomeofourmostcritical
environmentalproblems:Only23percentofAmericansareabletoidentifyrun-offas
theleadingcauseofwaterpollution.Only33percentofAmericansknowthatburning
fossilfuelsisAmerica'sprimarymethodforgeneratingelectricity,orwhatimpacthis
practicehasonairquality(RoperStarchWorldwide,1997,p.1)
Itwassummarizedthat"Misinformationmaybeasmuchofaproblemaslackof
knowledge.Peoplearetwotimesmorelikelytobelieve(incorrectly)thatfactoriesare
themainsourceofwaterpollutionthantheyknowthecorrectanswer.Nearlyhalfofall
Americansthink(incorrectly)thatdamsproducemostofourelectricity"(RoperStarch,
1997p. I). Knowledgeofenvironmentalissuespositivelyinfluencesparticipationi pro-
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environmentactivities.AccordingtoRoperStarchWorldwide,peoplewhoknowthat
garbageortrashendsupin landfillsaremorelikelytorecycleandcutdownon
householdtrashthanpeoplewhodonotknowthisfact.Peoplewhoknowthemajor
sourceofwaterpollutionaremorelikelytotakeactiontopreventi . Adultswithno
childrenwhoknowthatcarsarethemajorsourceofairpollutionintheU.S.,andwho
havealternativetransportationavailable,aremorelikelytousethealternative.(Roper
StarchWorldwide,p.2).
Thisstudyalsoshowedthatpeopleoverwhelminglywanttheirchildrentobe
taughtenvironmentaleducationi theirrespectiveschools,"Fully95%ofadult
Americansand96percentofparentssupportchildrenbeingtaughtenvironmental
educationin theschools"(RoperStarchWorldwide,1997,p.2).
To summarize,thereisagreatdealofresearchwithDeafstudentsinthefieldof
ScienceEducation,butpracticallynothingonattitudesofDeafstudentsinEnvironmental
Science.Thereisalsoalargebodyofresearchwithhearingstudents,andfewstudieson
attitudesofhearingstudentsinEnvironmentalScience.Theneedformoreresearchwith
Deafstudentsinthisareaisparticularlycritical.Thispresentstudywill addtothebody
ofknowledgeofresearchonDeafstudents'attitudestowardEnvironmentalScience.
Method
Theresearchquestionforthisprojectis: DoDeafstudents'attitudesabouthe
environmentchangebasedononesciencecoursefocusingontheenvironment?This
questionwasexaminedbyconductingasurveywithatotalof26questions.Twenty-five
questionswith5-pointLikerttyperatingscalesandoneopen-endedquestionwere
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included(seeAppendixI). A pilotstudywasconductedusingthesurveywithfive
studentsomeasurevariabilityandtheneedforpossiblewordingrevisions.
Subjectsinclude17DeafstudentswhotookEnvironmentalSciencecourses
withinthecollegeofNationalTechnicalInstitutefortheDeaf(NTID),oneofthe8
collegesunderRochesterInstituteofTechnology(RIT).Thestudentswhotookthe
EnvironmentalSciencecoursewereworkingtowardtheirAssociateof Occupational
Studies(A.O.S.) orAssociateof AppliedStudies(A.A.S.) degrees.Prior to attending
NTID, studentsreceivedtheirGEDsordiplomasfromeithermainstreamprogramintheir
respectivepublicschoolsorataresidentialschoolfortheDeaf.Thestudentshadvarious
communicationpreferences,suchasAmericanSignLanguage,SignedExactEnglish,
oral,andContactSigning.ThecoursewastaughtbyusingSimultaneous
Communication,whichisspokenandsignedEnglishatthesametime,tobestfiteach
student'scommunicationpreference.Studentsweregivennotimerestrictionswhile
takingthepaperandpencilsurvey.Thesurveywasgiventothestudentsaspre-and
post-coursemeasurestostudythepossiblechangeinattitudes.
Curriculum
ThisEnvironmentalSciencecoursecoversintroductoryscienceprocessesusing
thecontentofenvironmentalscienceasavehicletoestablishanappreciationfthe
scientificmethod,criticalthinking,andproblemsolving.Thecurriculumfollowsthe
NationalScienceEducationStandards.Thebasicprocessesofobserving,classifying,
comparing,andmeasuringusingmetricunitsareaddressedinbothclassesandlaboratory
usingtheconceptsofenvironmentalscience.Weeklytopics uchaspopulation
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dynamics,humanpopulations,airpollution,waterpollutionandwaste& recyclingare
theoverarchingthemesthatarerelatedtothefieldofenvironmentalscience.Toviewthe
curriculumonline,gotohttp://idea3.rit.edulitsral/es2/index.asp.Theprimaryreasonfor
puttingthecurriculumonlineisthatitwouldbewidelyavailabletoallstudentsanytime.
It encouragesinteractivel arningandassiststudentswiththedevelopmentofusing
technology.Anothereason,justasequallyimportant,isthatheuseofthewebsite
allowslessuseofpaper,whichsavestrees.
TheEnvironmentalSciencecoursegradeisdeterminedbyatotalofsevenlab
reports(40%),weeklyonlinediscussionsandquizzes(10%),onemidtermexam(10%),
onefinalexam(10%),oneindependentresearchproject(10%)andoneteamresearch
project(10%)throughouttheeleven-weekcourse.Attendance(10%)playsanimportant
partofthestudents'learningprocess.Homework(5%)allowsstudentsoinvestigate
environmentalissuesbeforecomingtoclassthenextdayandclassparticipation(5%)
allowsstudentsolearnnewideasfromfellowclassmatesthroughactivelearning,
writingtolearnandsocialconstructivismactivities.
Duringlabexperiments,eamworkismandatory.Studentsaregroupedinteams
thatremainthesamethroughoutthecourse.Therearetwoclasseseachweekwith110
minuteseach.Thefirstclassoftheweekistypicallydiscussionandlecture,whilethe
secondclassisnormallyusedforlabexperiments.All videotapesli tedinthecurriculum
areavailablefromtheCaptionedMediaProgram(www.cfv.org).TheCaptionedMedia
Programprovidesfreeeducationalmediasuchasvideotapeswithclosed-captions.
FundingisprovidedbytheU.S.DepartmentofEducationandisadministeredbythe
NationalAssociationoftheDeaf.
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FirstWeek
Thefirstweekfocusesonpopulationdynamics,ecosystemandfoodchain.This
topicdiscusseshowpopulationchangesinresponsetoenvironmentalchanges.
Populationdynamicsi thestudyofperiodicrisesandfallsinthesizeofapopulation.
Overpopulationisanenvironmentalproblem.Thesizeofpopulationdependson
reproductionrfertilityrates,competitionforfoodandspace,incidenceofdisease,
predationandclimate.Populationwill increasewhenthenumberofbirthsexceedsthe
numberofdeaths.
Studentsarechallengedtothinkwhathappenstothepopulationwhenthefood
runsout? Whathappensif we lackspacetogrowvegetable,fruitandmeat?By studying
a foodchain,studentslearnhowall organismsoneartharerelatedtoeachotherand
dependononeanother.If itweren'tforplantsandotherproducers,consumerswouldnot
beabletosurvive.If thereweren'tanysunlighttoproducenergy,therewouldbeno
plants.It is importanttolookatthevariousclassificationsoforganismsinthefoodchain
tounderstandhowtheyrelatetoeachotheranddependoneachotherforlife.
In additiontothefirstweektopic,thelabexperimentontestingforleadinpaint
complimentsheoverarchingthemeofpopulationdynamics.Studentsaregivenfiveor
sixpiecesofwoodwithseverallayersofoldpaint.Paintthatwasmadebefore1978
containedlead.Studentslearnhowtousealeadkittofindoutwhichwood(surfaceand
below)hasleadandrecordtheirfindings.Aspartofthehomeworkassignment,s udents
typealabreportbasedontheirfindings.Afterwards,discussionisheldonlead
poisoningandhowit canbepotentiallyharmfultopeople,especiallybabieschewingon
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cribswhentheyareteething.
Aspartofthefirstweekassignment,s udentswriteacreativewritingpiece.The
followinggoes:"Imagineyourselfsittinginaspaceshuttlesomemillionmilesaway
fromEarth.It istheyear2050.Youhavethisspecializedtelescopewhereyoucansee
whatishappeningonEarth.WritedownwhatisgoingoninyourmindaboutEarthin
thatyear:whatishappeningtotheenvironment?Technology?Population?"
Thisopen-endedquestionencouragesstudentsodosomeabstractthinkingabout
whattheyseewouldhappeninthefuture.Thisquestiongivesstudentsheopportunityo
seehowthegrowingpopulationofhumansandanimalscanalterthefoodchain.In
additiontohomework,studentsaregivenaten-questionquizonhowtohandledataas
partofanintroductoryexerciseforstudentsopracticeonhowtocollectdata,pluginto
Excelspreadsheet,andmakeagraphfromthedatainExcel.
SecondWeek
Thesecondweekfocusesonhumanpopulation.Studentsarechallengedwiththe
question"Whyisourglobalpopulationgrowthoutofcontrol".Theworld'spopulationis
now6billion,andeveryminute247peopleareborn.Improvementsinagriculture,
medicine,andindustryhavecausedtheEarth'spopulationtoriseexponentially.Lower
deathratescombinedwithhigherbirthratesinsomecountriesareraisingconcernforthe
needtocontrolglobalpopulation.
Anotherquestionstudentsareencouragedtothinkaboutis,"Howcanwecontrol
population?"Populationgrowthsawitsfirstmajorbreakinthe1960'swiththe
introductionofthebirthcontrolpill. Earlierthiscentury,coupleswereproducing4.9
16
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childrenonaverage.Nowthisnumberhasplungedto2.7,andinsomecountrieslike
Spain,Greece,andGermany,thefertilityrateisbelow1.5.
Countriesintroublehavestartedaggressivefamilyplanningprograms.However,
manyoftheseprogramshavegonebad,causingreatpoliticalproblems.Chinahasa
one-childpolicy,whichhasbeensomewhatsuccessful.However,theirsocietyvalues
boysovergirls,andtheseone-childruleshaveledtotheabandonment,abortion,and
infanticidesof infantfemales.Coupleswill trycontinuouslyuntiltheyhaveaboy,and
girlsarediscarded.Studentsinthiscoursethusengageinadebateonwhetherthisone-
childpolicyshouldbeimplementedin all countries.
Studentsareencouragedtothinkaboutheenvironmentalimpactofthegrowing
population.Forexample,sincethebeginningoftheIndustrialRevolution,thedemand
forfossilfuelsandmineralshasgrowntremendously.Thisendeavorcausesproblemsfor
theenvironmentonalargescale.Pollutionaffectseverypartofthebiospheresuchasair,
water,andland.Thesepollutantsbecomeincorporatedintofoodchains,allowing
harmfulchemicalstopassfromanimaltoanimal.Thedelicatebalanceofourbiosphere
hasbeenupsetinadevastatingway.
Labexperimentonradiationispartoftheassignmentsforthesecondweek.
Studentslearnthatenergychangesandtransfersoccurallthetime.Heatisaformof
energy,whichcanchangeandcanbetransferred.Heatmovesfromanareaofhigh
temperaturetoanareaof lowtemperature.Notallmaterialscanabsorborradiateheatat
thesamerate.Studentsdiscovertheheatransferdifferencebetweenthecolorsblackand
white. Also, thisexperimenttiesin withthefoodchainandhowenergyis transferred
17
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ftomoneleveltoanotherthroughtheinitialprocessofphotosynthesis.Photosynthesisis
theprocessthatconvertsenergyinsunlighttochemicalformsofenergythatcanbeused
bybiologicalsystems,uchasplants.Thisiswhyplantsaregreen.Thegoalofthislab
experimentistotestradiationbyusingwhiteandblackcontainerstoseewhichheatsup
moreandfasterdependingonthedistanceoftheenergysource.Afterstudentscollect
thedata,typethelabreportaspartoftheirhomework.
A ten-questionquizontheecosystemandfoodchainispartofthehomeworkfor
thesecondweekasareviewofwhattheylearneduringthefirstweektocheckif the
studentscomprehendtheinformationdiscussedinclass.Otherhomeworkconsistsof
fiveessayquestionssuchas1)Doyouthinkthatcontinuedgrowthofhumanpopulation
isaproblem?Whyorwhynot?2)SuggestwaysthathecarryingcapacityoftheEarth
mightbeincreasedforhumans.Suggestwaysthathequalityof lifeorstandardof living
forallhumanscouldbeincreased.3)A 23-yearoldcollegestudentin2003will be70
yearsoldin2050,theyearwhenthehumanpopulationcouldreachnearly9billion.
Speculateonwhatlife wouldbelikefor thatperson.Considerhousing,job
opportunities,costof living,availabilityofresources,andrecreationalctivitiesuchas
wildernesscampingandtravel.Also speculateonwhatkindof worldthatpersonwould
inhabit.Arerelationswithothercountrieslikelytobestrongerandmoresecureor
weakerandmoreprecariousthantheyarenow?4)Whatarethegoalsoffamily
planning?HowisfamilyplanningdifferentftomZeroPopulationGrowthpolicies?5)
ListsomeimportantfeaturesofChina's'one-childperfamily'policy.Doyouthinksuch
apolicywouldworkin India,theUnitedStates,andMexico?Whyorwhynot?
18
Studentswatcha I4-minutevideotape,"Nature'sDelicateBalance,"whichtalks
abouthoweveryelementof earth'secosystemis neededtomaintainthedelicatebalance
thatsupportsall lifeforms.Groupsofpeopleandorganizationsworktokeepandevento
restorethisbalance.Mentionsoftenhowlifeonearthis interconnectedandthat
environmentalresponsibilityiseveryone'sbusiness.
Third& FourthWeek
Thethirdandfourthweeksharethesametopic,airpollution.Subtopicsduring
thethirdweekincludetheleveloftheatmosphere,ozonelayer,chlorofluorocarbons,
ozonehole,internationaltreaties,greenhouseeffect,andgreenhousegases.Subtopics
duringthefourthweekincludethehistoricaltrendofglobaltemperature,causesofglobal
warming,howindustrialrevolutionisresponsibleforglobalwarming,whyhumansare
largelyresponsibleforglobalwarming,theriseofthesealevel,whatwouldhappento
MiamiandBoston,whatcanbedonetoalleviateglobalwarming,whatarethe
alternativesto usingfossilfuels,andtheCleanAir Act.
As anintroductorylessontothetopicairpollution,studentswatcha I3-minute
video"TheAir You Breathe,"interviewswithprofessionalsandpatientsprovide
informationonpollutedairinsideandoutside,howit is caused,andwhatcanbedone
aboutit. Theyalsorelateeffectsof breathingin pollutedair,includingasthma,
emphysema,andchronicobstructivepulmonarydiseaseandtheirtreatments.
Also,studentswatcha20-minutevideotape"Ozone,"whichtalksaboutyearsof
theeasylifetowhichpeoplehavegrownaccustomedhavebeenatgreatcosttoour
environment.Scientistshavelearnedabouthedevastatingeffectsof
19
-- -- - - - ---
- -- -- -----..---...
chlorofluorocarbons(CFCs)ontheozonelayer.Thisprocessisgraphicallydemonstrated
andsomeresearchbyscientistsforasafereplacementchemicalisexplained.
Thethirdvideotape,whichis 17-minuteslong,"TheGreenhouseEffect,"focuses
onthenaturalbalancebetweentheearthanditsatmosphereisadelicateone.The
industrialrevolutionandautomobileshavetippedthisbalance.Scientistsgatheringdata
andusingcomputermodelsareabletopredictpossibleglobalwarmingtrendsduetoan
increasedgreenhouseeffect.Studentsarechallengedtothinkaboutwhatcouldhappenif
theaveragetemperatureincreasesthreetofivedegrees?Whatcanwedotoreduce
globalwarming?
Labexperimentsforboththirdandfourthweekaresimilarbutusedifferent
variables.Thethirdweeklabexperimentusesacomputersoftwarethatstimulatesan
experimentbypluggingindata.Studentsfindthelevelofcarbonmonoxideinfourcities
thatareproducefromcars,buses,andfactories.All fourcitieshavedifferentvariables.
Also,studentsfindwhichtimeofthedayproducesmostofthecarbonmonoxidedueto
trafficandspeedofwind.Thefourthweeklabexperiment,likethethird-week
experimentusingacomputersoftware,focusesonhowthewindspeedaffectsthelevelof
carbonmonoxideaccordingtothenumbersofcarsforsixyears.Aseachyeargoesby,
5,000carsaredecreased.Also, studentsfindouthowmuchcarbonmonoxideis in three
different imesof thedayaccordingtothetrafficspeed.As partofthe homework
assignmentforboththirdandfourthweek,studentsypealabreportbasedontheir
findings.
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Aspartofthehomeworkforthethirdweek,studentsanswera5-questionessay.
Questionsare:1)Explainthegreenhouseeffect.Howis itrelatedtoglobalclimate
change?Whatmeasures,if any,doyouthinkshouldbetakentopreventclimatechange?
Whatcoulddevelopedcountriesdotohelpdevelopingcountriesreducemissionsof
carbonwhilestillraisinglivingstandards?2)Whatfactorsarecontributingtothe
destructionofthestratosphericozonelayer?Whateffectscouldthisdestructionhave?
3) Imaginethatyourcommunityfacesanairpollutionproblem.Whatstepswouldyou
recommendtoreducethepollution?Explainyourchoicesintermsofsize,location,and
demographiccompositionofyourcommunity.4)Summarizetheairpollutionproblems
causedby theburningof fossilfuels. Whatmeasurescouldwetaketoalleviatethe
unwantedconsequencesof fossilfuelcombustion?5)Whatdoyouthinkisthemost
pressingconcernwith respectoairresources?Explain.
Homeworkfor thefourthweekincludes15multiple-choicequestionsquiz. This
quizis areviewof whatthestudentslearnedaboutonairpollutionaswell onthefirst
twoweeks,humanpopulationandpopulationdynamics.
Fifth Week
Thefifthweekisthemidpointthroughthecourseandthatiswhenthestudents
taketheircumulativemidtermexam.All studentsaregivenastudyguidetheweekprior
tothemidtermexamweek.Theexamconsistsof55multiple-choicequestionsandone
Excelgraphwithgivendatafromoneoftheirlabexercises.
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Sixth& SeventhWeek
Thesixthandseventhweeksharethesametopic,whichiswaterpollution.More
timeis spentonthistopicduetotheamountof information.Duringthesixthweek,
conservationfwateristhesubtopic.Whatisthewatercycle?Howcanpeople
conservewater?Whatarethepercentagesof freshwaterleftonEarth?Wheredofresh
watercomefrom?Wherearetheystored?Thesearethegeneralquestionsstudentsare
challengedtothinkabout.SeventhweekcoversthehumanimpactontheGreatLakes
andwaystopreservewatersupply.Importantterminologyincludes:precipitation,
runoff,surfacerunoff,evaporation,condensation,transpiration,andstorage.
As anintroductorylessontothetopicofwaterpollution,studentsviewa18-
minutevideotape,"ProblemsofConservation:AcidRain,"whichtalksabout
industrializationfNorthAmericaandEurope,aswellastheexhaustfromautomobiles,
thathasproducedgasesthatturncloudsintoacorrosiveacid. Thesecloudscanbe
carriedhundredsof milesastheyproduceacidrainandsnow,whichcausedrastic
changesin forests,streams,andlakes.Scientistscontinuetoidentifywaystoreduce
environmentaldamageandtosolvetheproblemofacidrain.
Studentsanswera5-questionessayaspartoftheirhomeworkforthesixthweek.
Questionsinclude:1)Whyiswatersoimportant?2)Morethan71%oftheEarth's
surfaceiscoveredwithwater,yetmanyecosystemsandpeoplesufferfromlackofwater.
Explainhowthisispossible.3)Differentiatebetweensurfacewatersandgroundwater
andexplainhowthetwoarerelated.4)Whatarethemajorusesof freshwater?Howdo
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thoseusesaffectwatersupplies?5)Listtheeightcategoriesofwaterpollutionand
brieflydescribeach.
Aspartoftheclassactivity,studentsdoanexerciseonline
(http://livingclassrooms.org/slurro/watercvcle.html).Thiswebsiteallowsstudentsofill
intheblankswhatlevelis inthewatercycle.Secondly,studentsakeaten-questionquiz
onwaterpollutionasareview.Lastly,studentpairupwithapartnerandworkona
conceptmapof thewatercycle/precipitation.
The labexperimentfor sixthweekis onwaterbacteria(E.coli) andtreatment.
Studentsplacefivesamplesof water(tapwater,bottledwater,GeneseeRiverwater,
SewerwaterandSewerwithtreatmentwater)onapetridish.Thebacteriawill be
revealedasitgrowsonthepetridishoveraperiodofabout48hours.Thewatersample
ofSewerwithtreatmentwaterhastendropsofchlorinein it. Thisallowsstudentsosee
thedifferenceinthewatersampleandhowchlorinekillsthebacteria.Studentstypealab
reportbasedontheirfindingsaspartofthehomeworkassignment.
Fortheseventhweekassignment,s udentsakeaten-questionquizaboutwater
pollutionasareview.Also, studentswriteacreativewritingpiecein theirownwords:
"Pretendthatyouareamoleculeof watergoingthroughthewatercycle. Whathappens
toyou?Doyougothroughprecipitation?Transpiration?Changeintemperature
(warm/cold)?Sleet?Snow?Thisisyourownwritingopportunity,feelfreetowritein
whateverstyleyoulike".
Labexperimentfortheseventhweekisstudiesthewaterpollutionbyusing
computersoftware.Inthisexperiment,studentslearnwhatisdissolvedoxygenand
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biologicaloxygendemandandwhytheyareimperativeforthewaterenvironment.
Whenthewatercontainslessthan5partspermillion(ppm)ofdissolvedoxygen,almost
allthelivingorganismssuchasfishdie.Thishappenswhenthereisnotsufficient
oxygenavailablein thewater,whichmaybecausedfromman-madeactivitiessuchas
carsandfactories.Studentstudyhowthespeedof water,for instance,in ariver,can
affecthelevelofdissolvedoxygen.Theyalsostudyhowthetemperatureandkindof
wasteaffecthelevelofdissolvedoxygen.
Therearethreepartstothislabexperiment.PartA studieswatertemperatureat
18degreesCelsiuswithuntreatedindustrialwastedumpedintoaslowriveratthe
averageof 12ppmperday.PartB studiesacompanythatis investigatingfourpossible
sitesfor itsnewfactory:Site"A" alonga 14degreesCelsiusfast-flowingriver;Site"B"
alonga 14degreesCelsiusslow-flowingriver;Site"C"onaquiet14degreesCelsius
lake;andSite"D"ona 14degreesCelsiuspond.Thecompanywill dischargeanaverage
of 12ppmperdayofuntreatedindustrialwastedirectlyintothewater.PartC studiesthe
averageseasonaltemperaturesofalake:Winterat1degreesCelsius;Springat11
degreesCelsius;Summerat26degreesCelsius;andFallat16degreesCelsius.Students
will setthedumpingrateforuntreatedindustrialwasteto 10ppmperdayandseewhich
temperaturehashighesttolerancefordissolvedoxygen.Studentsypealabreportbased
ontheirfindingsaspartof thehomeworkassignment.
EighthWeek
Waste& Recyclingisthetopicfortheeighthweek.Municipalsolidwasteis
anothernameforthetrashandgarbageproducedbyhouseholdsandbusinesses.
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StudentsdiscusshowtheU.S.isgeneratingmoresolidwaste veryyear,notonly
becauseourpopulationhasincreased,butalsobecauseoftheincreasinguseof
disposablematerialsandexcessivepackaging.Themostcommonmethodsofdisposing
of solidwastesare:1)Dumpingin landfills,2)Burning,and3)Recycling.
First,aspartofanintroductorylessontothetopicofrecyclingandsolidwastes,
studentswatcha 17-minutevideotape,"TheGarbageStory,"whichdiscussesabout
garbageandaddressesquestionsuchas: Whathappenstothe200milliontonsof
garbageweproduceannually?Howisalandfillmade?Thisvideovisitsmodern
incinerators,recyclingfacilities,andlandfills.Learnhowscientistsandengineersuse
thenewesttechnologiestodealwithoneofsociety'soldestproblems.Also,explores
thehealth,social,environmental,ndeconomicissuesinvolved.
Second,studentswatcha19-minutevideotape,"GarbageTale:An
EnvironmentalAdventure."It'sErnie'sjob totakeoutthegarbage.He neverthinks
aboutwhathappenstoit. Onenightinadream,thetrashmanappears.HetakesErnie
onajourneytolandfills,incinerators,compostbins,andrecyclingcenterstoshowwhat
happenstogarbageafterit'sthrownaway.Recycling,reusing,andreducingwhatwe
usehelpssavenaturalresourcesandreducesgarbage.
Third,studentsviewa16-minutevideotape,"ProtectingOurEnvironment:
Recycle,"whichdefinesrecyclingandexplainstheprocess.Presentsalistofthemost
commonlyrecycleditems.Showshowglass,aluminumcans,paper,plastics,andcars
arebrokendown,senthroughtherecyclingprocess,andmanufacturedintonew
products.Presentsfactsabouthebenefitsandimportanceofrecycling.
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Thediscussionamongstudentsofrecyclingafterviewingthethreevideotapes
allowsstudentsounderstandthedifferenceandsimilaritiesbetweenrecyclingand
solidwaste.Glass,paper,plastic,metals,foodandyardwastes,textiles,andoldtires
areamongtheexamplesthatcanberecycled.
Studentsengagein adebatewhataretheprosandconsof landfills. Other
subtopicsare: groundwatercontamination,methaneproduction,incomplete
decomposition,settling,combustion(wastetoenergy),advantagesanddisadvantagesof
burningsolidwaste,andmodemwastecombustionfacilities.
As partof theassignmentfortheeighthweek,studentstakea3-questionessay
aboutrecyclingandsolidwaste.Thequestionsare:1)whatkindsofunrealized
resourcesdoyouuseanddiscardinyourhomeandyourschooloroffice?Whichof
thesecouldbereusedorrecycled?Identifyresourcerecoverycentersinyourareaand
findoutwhatkindofresourcestheyaccept.2)Comparethewastegenerationpatternsof
theUnitedStatesandCanadawiththoseofotherindustrialnations.Whatfactorsmight
beresponsibleforthedifferences?3)Yourcommunity'slandfillisslatedtocloseintwo
years.You havebeenaskedtobeamemberof theproblem-solvingteamchargedwith
devisingasolidwastemanagementplanforthecommunity.Whatstepswouldyoutake?
Whatinformationwouldyouseek?Whatrolewouldlandfilling, incineration,waste
minimization,andresourcerecoveryplayin yourplan?
A ten-questionquizispartoftheassignmentfortheeighthweekasareviewon
recyclingandsolidwaste.Studentsaregivenahandoutonhowtobuildacompostbinas
areferenceif theyareinterestedinbuildingonefortheirhomes.
26
---- - --
Thelabexperimentinvolveshandlingtrash.Eachbagcontainstrash(solidwaste)
fromthehomeoftwopeople.Eachteamisgivenabag.Beforestudentsdoanything,
eachteamweighstheirbags.Then,studentscountandclassifythetrashintofour
categories:re-usable,recyclable,compostable,andother.Afterthat,studentsweigh
eachcategory.Then,theyclassifytherecyclablematerialsintofourcategories:paper,
glass,metal,andplasticandweighall fourcategories.Afterstudentscollectheirdata,
theywill createagraphthatshowstherespectiveweightsofallrecyclablesusingExcel.
Fromdoingthisexperiment,studentswill seehowmuchtrashcanactuallyberecycled.
Studentstypealabreportbasedontheirfindingsaspartofthehomeworkassignment.
NinthWeek
TheninthweekintroducesstudentsoDeafandHardofHearingScientistsinthe
fieldofenvironmentalscience,suchasBotanists,Ecologists,Zoologists,and
Horticulturists.An RIT professor,whohasdoneresearchonDeafandHardofHearing
Scientistsandtheircontributionsincethe18thcentury,wasinvitedto speaktotheclass.
Afterthepresentation,studentswriteacreativewritingpiece:"Nowthatyouhaveseen
(faculty'sname)'spresentationaboutDeafandHardof HearingScientists,nameafew
scientiststhatinspiredyouthemostandwhy."Thesecondclassduringtheninthweekis
whenstudentspresentheirteamresearchproject,whichtheyhavebeenworkingonall
quarter."TheCausesof Air Pollution","WaysWatercanbecomepolluted","How to
minimizeHazardous/ToxicWastes",WaystoReduceAir Pollution",and"Waysto
SaveTrees",aresomeofthestudents'topics.Eachteamisrequiredtoturnina3-paged
paperandpresentaPowerPointbasedontheiresearchfindings.
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TenthWeek
Duringthetenthweek,studentspresenttheirindividualresearchprojectsand
turninthefolderwith30articlesandshortsummaryofeacharticle.Forthe
presentation,studentspick fivearticlesthatinterestedthemthemost,presenthemto
theclassandopenfordiscussion.UsingPowerPointisoptionalbutencouraged.The
secondclassofthetenthweekisspentreviewingforthefinalexam.A reviewingame
wassetupin awaythattheclasswasdividedintotwogroups.A basketof questions
thatwascoveredfromdayonewasplacedin themiddle.Oneteamwouldasktheother
teamthequestiontheydrew,andif theygetit right,theygetapoint. And,viceversa.
Studentsenjoyedthisgame,theysaidafterwardsandthishelpedthempreparefor the
finalexam.
EleventhWeek
Theeleventhweekiswhenthestudentsaketheirfinalexam.Thisexamisa
cumulativeexamonwhatthestudentslearnedthroughoutthecourse.Theexam
consistsoftwoparts.Thefirstpartmakesupof40multiple-choicequestionsandthe
secondpartmakesupof threeessayquestions.Studentshavetwohoursand30minutes
totakethefinalexam.
Developmentof Curriculum
Thecurriculumwasdevelopedonawebsiteserver,Idea3tools,whichwas
inventedbySimonTing. A formerMSSEstudent,KathleenRozanski,helpedwiththe
graphicdesignsofthewebsitethroughusingPhotoShop.Shedesignedenvironmental
iconssuchassun,flowers,planets,moon,house,stars,animals,recycledpaper,compass,
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tree,andwater.Summerandfallquarterspriortoteachingthiscurriculumduringwinter
quarterwerespentongatheringinformation,topicsandideas,andfinalizingthe
curriculumbeforepostingonline. TheNationalScienceEducationStandardslisted
importantopicsto addressin relationtotheenvironment.Thesetopicswereseriously
takenintoconsiderationwhiledevelopingthecurriculum.
Results
Originally,23studentswereregisteredtotaketheEnvironmentalSciencecourse.
Sixstudentswithdrewduringthequarter,leavingatotalof 17studentswhotookboththe
pre-testandpost-testattitudesurvey.StatViewstatisticalsoftwarewasusedtoperforma
matched-pairt-testoexamineattitudechange.As showninTable1,thepre-testhada
meanof3.60andstandardeviationof 1.23,andthepost-testresultedinameanof3.98
andstandardeviationof 1.21.Theresultsweresignificantonthe.0001level.
Table1. PreandPostSurveymeans,standardeviations,andnumberof participantsfor
eachsurvey
The internalconsistency(Cronbach'scoefficientalpha)reliabilityestimateforthe
pretestandposttestadministrationsof thisquestionnairewas0.70and0.82,respectively.
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M (SD) N
Pre-Survey 3.60(1.23) 17
Post-Survey 3.98(1.20) 17
- -- -__ _. _Ou_
Table2. MeanScoresandStandardDeviationsfor Items
Item
N=17
Pre-test
N=17
Post-test
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1. I enjoylearningaboutheEnvironment. 3.77(1.03) 4.29(1.04)
2. I enjoyteachingothersaboutheEnvironment. 3.29(1.10) 4.18(.88)
3. I amconcernedabouthelarge,growingnumberofpeople
intheUnitedStates. 3.94(1.29) 4.00(1.06)
4. I amconcernedabouthelarge,growingnumberofpeople
inothercountries. 4.00(1.17) 3.70(1.40)
5. TheairpeoplebreatheinLosAngeles,Californiaissafe. 3.52(.94) 4.23(.75)*
6. WhenI finishdrinkingfromaplasticbottleoraluminum
can,I recycleit. 4.41(.50) 4.35(.78)
7. I bikeorwalktoplacestominimizethepollutionftom
drivingmycar. 3.17(1.18) 3.52(1.32)
8. I savewaterbyturningthefaucetoffwhilebrushingmy
teethorwashingmyhands. 3.23(1.48) 4.05(1.39)
9. I believethatrecyclingpapersuchasmagazines,posters,
newspapers,ortrashpaperis important. 4.29(.68) 4.47(.62)
10.I wouldliketodriveaSportsUtilityVehicle(SUV)if!
couldownone. 2.00(1.06) 2.94(1.34)*
11.It is importanttogetmycarinspectedonayearlybasis. 3.88(1.36) 4.00(1.32)
13.I amconcernedaboutdeforestation 3.64(.78) 4.52(.80)
14.I leavemycomputerrunningwhenI'mnotusingit. 2.41(1.41) 2.29(1.31)*
15.Acid rainis helpfulfor thegrowthof plantsandtrees
growingin a yard.
16.Chlorofluorocarbons(CFCs)aresafeforhumans.
17.Thereshouldbeataxonplasticsthatcannotbereusedor
recycled.
18.It bothersmewhenI seesomeonelittering.
19.I amconcernedaboutthewatersupply.
20.I thinkthatbiodegradableproductsarebadforthe
Environment.
21.I turnoff thelightswhenI leavearoom.
22.Animalmanureandagriculturalfertilizershelpplants
grow.
23.I amconcernedabouttheextinctionof animals.
24.Burningfossi.1fuelsis theUnitedStateis agoodmethod
forgeneratingelectricity.
25.Factoriesarethemainsourceof waterpollutionin
America.
26.Carsarethemainsourceof airpollutionin America.
* itemswith reversepolarity
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3.52(1.32) 4.23(1.09)*
3.29(1.04) 4.58(.71)*
2.52(1.32) 3.29(1.10)
3.88(.92) 3.76(1.30)
4.29(.84) 4.29(.68)
2.94(.96) 3.23(1.52)*
4.88(.33) 4.70(.47)
4.05(.89) 4.47(.80)
3.76(1.20) 4.23(.90)
3.11(1.21) 3.47(1.62)*
3.76(1.03) 4.29(1.04)
4.35(.78) 4.23(1.03)
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Discussion
Theresultsof thisstudyindicatethatdeafstudents'attitudesaboutthe
environmentcanclearlybeenhancedthroughawell-designedcoursein Environmental
Sciencewithhands-onactivities,frequentuseof questionsinterspersedthroughoutthe
lessons,writing-to-learnassignments,andclassdiscussions.Whiletherewasageneral
improvementin theattitudesaboutenvironmentalissues,actualincreasesin themean
scoreswerefoundfor18ofthe25Likertscaleitems.
Outof25items,sixmeansdidnotimprove.Theitemsare"I amconcernedabout
thelarge,growingnumberofpeopleinothercountries",WhenI finishdrinkingfroma
plasticbottleoraluminumcan,I recycleit,""I leavemycomputerrunningwhenI'mnot
usingit,"It bothersmewhenI seesomeonelittering,"I turnoffthelightswhenI leavea
room,"and"CarsarethemainsourceofairpollutioninAmerica."Possiblereasonsfora
lackof improvementin attitudesaboutparticularissuesincludemisunderstanding,not
enoughtimespentoneachtopic,personalopinion,andlifestylepreference.For
example,for theitem,"I amconcernedabouthelarge,growingnumberof peoplein
othercountries,"studentsmayhavethoughthattheone-childpolicyin Chinatakescare
of theproblemandwhenrespondingtothisitemtheymaynothavethoughtaboutother
countriesuchasIndia,Africa andAmerica.
Otheritemssuchas,"I leavemycomputerunningwhenI'm notusingit" and"I
turnoffthelightswhenI leavearoom,"werenotdirectlydiscusseduringthecourse.
Fortheitem"ItbothersmewhenI seesomeonelittering,"studentsmaynothavehadthe
experienceof seeingsomeonelitteringoritisnotofaconcerntothestudents.Again,
thisitemwasnotadequatelydiscussedinclass.Studentslearnaboutrecyclingandsolid
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wastesbasedontheinformationtheylearnfromthelabexperimentsandthethree
videotapesthataddressedtheprosandconsof landfills.
Thepre-test/post-testquestionnairewasfoundtobeveryvaluableforseeing
whereadditionalemphasesshouldbeplacedinthefuturetoenhancestudentattitudes.In
addition,it isrecommendedthatmoreopen-endedquestionsbeincludedinsuchasurvey
inordertofindoutwhystudentsanswercertainquestionsthewaytheydo.
ComparisonWithRoperStarchWorldwideStudy
AccordingtotheRoperStarchWorldwidestudy(1994),only33percentof
hearingAmericansknowthatburningfossilfuelsis American'sprimarymethodfor
generatingelectricity,orwhatimpacthispracticehasonairquality.In thepresent
study,asimilaritemwasincluded.("BurningfossilfuelsintheUnitedStatesisagood
methodforgeneratingelectricity").Thedeafstudents'meanscoresincreasefrom3.11to
3.47,indicatingagaininunderstanding.Relateditemswerealsoincludedinthisstudy.
"Theairpeoplebreathein Los Angeles,Californiais safe,"showedanincreasefrom3.52
to4.23,and"1bikeorwalktoplacestominimizethepollutionfromdrivingmycar"
showedanincreasefrom3.17to3.52. Throughthetwo-weeksessiononairquality,the
studentsapparentlyearnedtheconsequencesofburningfossilfuelssuchascoal,oil,gas,
andwood,whichemitsharmfulchemicalin theair.
However,oneitemrelatedtoairqualityshowedaslightdecrease.Themeanscore
fortheitem"CarsarethemainsourceofairpollutioninAmerica,"droppedfrom4.35to
4.23.Explanationforthisslightdecreasemaybepartduetothemisinformationgivento
thestudents,orstudentsmayhavedevelopedtheirownopinionsthatcarsmaynotbethe
mainsourceofairpollutionafterdoingindependentstudyonthistopic.Withthecurrent
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trendofmanufacturinghydrogen-powered,lectricorhybridcars,studentsmayfeelthat
thiswasnotofagreatconcerntothem.Eventhoughthisdecreasewasnotstatistically
significant,suchitemanalysishelpsaclassroomteacherreflectonbetterwaystoinstruct
studentsthenexttimethecourseis taught.
Otheritemssimilartothosein theRoperstudy(1994)werealsoincludedin the
presentquestionnaire.Theitemrelatedtodestructionoftheozonelayer,
"Chlorofluorocarbons(CFCs)aresafeforhumans,"showedanincreasefrom3.29to
4.58. The itemontheavailabilityof qualitydrinkingwater,"I savewaterbyturningthe
faucetoffwhilebrushingmyteethorwashingmyhands,"showedanincreasefrom3.23
to4.05,andtheitem"I amconcernedabouthewatersupply"showednochangeinthe
attitudes.Also,anitemonglobalwarming,"I amconcernedaboutdeforestation,"
showedanincreasefrom3.64to4.52.
Open-EndedQuestion
Oneopen-endedquestion(#12)onthepreandpostsurveyasked,"Please
describewhatyouknowabouthydrogen-poweredcars.Wouldyouwantone? Whyor
whynot?" Students'responsesvaried.
On thepre-survey,outof the13whorespondednegatively,fivestudentsdidnot
knowwhathydrogenpoweredcarswere,"I don'tknowwhatthatmeans," I amunsure
whattheyare,""Not sure,""I haveno ideawhatis hydrogen-poweredcars,""I don't
knowif! wantonebecauseI don'tknowif it's goodforenvironment."
Six studentsthoughthathydrogenpoweredcarswereharmfultotheenvironment
orthatheenginewastooweaktodrive,"No,therecentresearchesshowedthat
hydrogen-poweredareharmfulsinceitstillemitcertainamountofgases,"No,1donot
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likeweakengine.I likefullgaspowered,""No,I amnotsureitwillwork,""No,ithas
nopowertohaulheavyloadssinceI amafarmer,""I thinkI don'twantonebecauseit
couldcausefire,""BecauseI don'tlikebigengineinthebackofcarlike1haveseena
newHondahydrogen-poweredcar."A lackofknowledgewasclearlyindicatedinthese
responsestothisopen-endeditem.
Outof the13studentswhorespondednegativelyonthepre-survey,twostudents
commentedthattheywere"neutral"and"preferredthetraditional."
Onthepre-survey,fourstudentsrespondedpositively,"Maybesaveyourmoney
anddon'tneedagasstation.Usebatteriesforcar,""Yes,1wantone!Sinceitdon'tneed
gas. It alwayshaselectric.SavetheenvironmentA LOT!" "I wouldn'tmindtosavethe
earthandstayhealthy,""Hydrogen-poweredcarsaregoodtoreduceandpreventair
pollution. In future,theywill getbetterandimprovedspeed.Severalstudents
demonstratedpriorknowledgeabouthydrogenpoweredcarsbeforetakingthecourse.
This clearlydemonstrateshowknowledgeabouttheissuesrelatedtotheenvironment
influencestheattitudesof thestudents.
On thepostsurvey,thestudents'commentshowedthatattitudesimproved
overall.Not onestudentrespondedthatheor shedidn'tknowwhathydrogenpowered
carswere. However,fiveoutof 17studentsrespondedthattheywerenotinterested
becauseof preferenceof lifestyleor theystill feltthattheenginewastooweak,"No, not
interestedin buyinghydrogen-poweredcars,""No, it is tooweak. It hasnopowerfor
haulingtrailers,"No,I amnotreadytobuyone.Betterlater,"No,because1liketo
relyonpowerandthegaspoweredismorepowerfulthanhydrogen-powered,""I amnot
familiar with this so I would not own one."
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Elevenstudentsrespondedpositively,whichexhibitedknowledgeandattitude
aboutbuyinghydrogenpoweredcars,"I wantoneso1will savegasandpapermoney,"I
don'tmindbecauseI neverdrivehydrogen-poweredcarsanditsavesgas,""I wouldlike
toownoneandtosavemoneyfromusefrequentlyofgas," I don'tmindtosavethe
moneyandhelptheenvironment,""Yes,becausesavesgasfrompollution,""Hydrogen
poweredcarsisamixofgasandwater.Maybebecauseitwouldsavegaspriceandhelp
theenvironmenttoo!""Yes,becauseit'smadeofbothwaterandelectric.Itwouldbe
verynicetodrivein itbecauseitcauseslessairpollution,"I wouldwantonebecause
mycarmusthavehydrogenpowerforclean,washfrontandbackofwindow(I thinkso,
notsure),""I wouldwantahydrogen-poweredcartosavemoney,""Yes, it doesnotuse
fossilfuel,cleanerair,""Yes, becauseit doesgoesfastenoughand1believeit wouldbe
greatforenvironment."Onestudentdidnotrespondtothisquestion.
Theanalysisshowsadramaticdifferencebetweenthepreandpostsurvey
responsesfromthestudentsonthisitem. Studentslearnabouttheprosandconsof
hydrogen-poweredcars,aswell ashybridorelectriccars,in ordertodeveloptheirown
opinionsandattitudesaboutthisnewtrend.Knowledgeof environmentalissues
positivelyinfluencesparticipationinpro-environmentactivities.Knowledgeof the
environmentalissuesleadstothedevelopmentof apositiveattitude.
Summary
Theresultsof thepreandpostsurveyclearlydemonstrateanimprovementi the
students'overallattitudeaboutheenvironment.I isevidentthatakingacourseonthe
environmentdirectlyinfluences tudents'attitudes.The 1I -weekcourseappearedto
makeadifferenceinattitudeawarenessa showninthestatisticallysignificantdifference
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inthemeanscoresonthetests.Thisstudyprovidesfurtherationalefortheneedfor
EnvironmentalSciencecoursesorcurriculumtobeincludedinDeafEducation.
Therearespecifictopicsforwhichgreatimprovementsinthestudents'overall
attitudes,awarenessandknowledgewereobserved.Forinstance,theitem
"Chlorofluorocarbons(CFCs)aresafeforhumans,"showedagreatgaininthemean
scores.Studentsatfirstprobablydidnotknowwhatchlorofluorocarbonswereandhow
thisparticularchemicalis destructivetotheenvironment,especiallytheozone.After
learningaboutwhatchlorofluorocarbonsare,wheretheycomefromandwhy it is
destructivetotheenvironment,thestudentsdevelopedagreaterunderstandingofthe
chemical.Theunderstandingandawarenessofaparticularinformationsuchas
chlorofluorocarbonsleadstothedevelopmentof anappropriateattitude.
Anotheritemshowingsubstantialimprovementis, "I wouldliketodriveaSports
Utility Vehicle(SUV) if! couldownone."Studentsbecomeeducatedabouttheamount
ofpollution,specificallycarbonmonoxide,whichisemittedfromcars.At thebeginning
of thecourse,almostall studentsraisedtheirhandswhenaskedif theywouldliketoown
aSUV. Thecoursefocusedtwoweeksonairpollutionandwhatcausespollution.
Studentsworkedontwo labexperimentswheretheysawhowdrivingcars,dependingon
thewindandtrafficspeed,releasesharmfulchemicalintheair. Theydiscussedwhat
happenstothepeoplewho livenearthehighways,andwhethertheirhealthwould
deterioratebecauseofthepoorairqualityduetothelevelofcarbonmonoxidefromcars.
At theendofthecourse,studentsweremoreinterestedinhybrid,hydrogen-powered,or
electricarsthanSUV.
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The item"I amconcernedaboutdeforestation"maybeanalyzedin amanner
similarto thechlorofluorocarbonitem.This itemrelatestoknowledgeabout
deforestation.Studentsmaynothaveunderstoodatfirstwhatdeforestationmeans.After
takingthecourse,theyunderstoodbetterthatdeforestationistheprocessofclearing
trees,forthepurposeofusingtreesforwoodtobuildhomes,tomakepaper,andmany
otherproducts,aswellasforclearingtreestolandtodevelophomes,highways,tores,
schools,etc.Simultaneously,thestudentsbecamemoreawareoftheneedforpreserving
treesbybuyingrecyclingpaper,sharingnewspapers,andutilizinglesspackagingwhen
buyingsuppliesor food.
Similarly,peoplewhoknowthatgarbageortrashendsupinlandfillsaremore
likelytorecycleandcutdownonhouseholdtrashthanpeoplewhodonotknowthisfact.
Peoplewhoknowthemajorsourceofwaterpollutionaremorelikelytotakeactionto
preventi . Adultswithnochildrenwhoknowthatcarsarethemajorsourceofair
pollutionin theU.S., andwhohavealternativetransportationavailable,aremorelikelyto
usethealternative.
The item"I enjoyteachingothersabouttheEnvironment",showedanincreasein
themeanscores.This itemis importantsinceteachingothersaboutsomethingis usually
drivenfromby aperson'senjoyment.Clearly,thisitemreflectstheimprovementof the
overallattitudesamongthestudentsaboutheenvironment.
Thereareseveralrecommendationsforteachersof suchanEnvironmental
Sciencecoursetoimpactattitudesandknowledgeof students.AccordingtotheNTID
StudentRatingSystem,only40%ofthestudentswhotookthecoursefeltthathiscourse
wasveryimportanttotheirmajor.Despitethesignificantimprovementi attitudes,the
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studentsmaystillquestionwhysuchacourseis important.Teachershould iscussthe
relationshipsofthecoursetopicstostudents'majorsinmoredepth.
In addition,schoolprogramsingeneralshouldgivethoughttowaysto
incorporatetheissuesof EnvironmentalSciencein all subjectsfor secondaryeducation
suchasMathematics,History,Health,SocialStudies,English,Reading,andScience.
Thiswouldencouragestudentsoseehowaspectsoftheenvironmentalissuesarerelated
tomanyfields,notjustsciencealone.
Forexample,inMathematics,ateachercanshowstudentsousetheStella
modelsin figuringoutthepopulationdynamicsandsoil loss,thestatisticalmodelsin
figuringoutthepopulationandpollutiondata,thelinearprogrammingmodelstofindthe
amountof sulfurdioxideemissions,andfinancemodelstofindthecostofcleanup.In
History,questionsuchas"WhatenvironmentalissuesaffectedtheUnitedStates
between1866and1936?Whatenvironmentalissueshavehappenedin thelasttwenty
yearsintheUnitedStates?Howdotheissuesofpastandpresentcomparetoeachother,
andwhatarethedifferencesin thesolutionsfoundforthem?Whatsolutionwouldthe
studentproposetosolvetheproblem?Whatdidtheregionof theUnitedStateslook like
wherethistookplace?"wouldencouragestudentstoseetherelationshipbetween
environmentalissuesandhistory.
In English,asstudentsbecomeawareof environmentalissuesandquestions,they
coulddiscussresourcesavailablefor research,e.g.,informedpersons,informational
books,magazines,newspapers,andtheInternet.Theycouldpracticelookingforspecial
featuresof infonnationalbooks.At theendof thelesson,theyrecordtheinformational
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featuresintheirjournals.Theyaddtotheclasslistofenvironmentalissuesandproblems
toberesearchedandbeginthinkingaboutaquestionor issuetheywouldlike toresearch.
Knowledgeabouttheenvironmentshouldbeeveryone'sconcern,notjust atopic
fortheclassroom.Thisprojectshowsthateachersandwell-designedcoursescanmake
adifference.Ourstudentscanmakeadifferencebyapplyingthatknowledgetotheir
livesaswell.
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Appendix1
Survey
PleaseanswerthesequestionsabouttheEnvironment.Circleyourchoice:
1. I enjoylearningabouttheEnvironment.
Notatall A little Neutral Somewhat Yes,verymuch
2. I enjoyteachingothersabouttheEnvironment.
Notatall A little Neutral Somewhat Yes,verymuch
3. I amconcernedaboutthelarge,growingnumberofpeoplein theUnited
States.
Notatall A little Neutral Somewhat Yes, verymuch
4. I amconcernedaboutthelarge,growingnumberofpeoplein other
countries.
Notatall A little Neutral Somewhat Yes,verymuch
5. Theair peoplebreatheinLosAngeles,Californiaissafe.
StronglyDisagree DisagreeSomewhat Neutral AgreeSomewhat StronglyAgree
6. WhenI finishdrinkingfromaplasticbottleor aluminumcan,I recycleit.
Never Seldom Neutral Sometimes Always
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7. I bikeor walktoplacestominimizethepollutionfromdrivingmycar.
Never Seldom Neutral Sometimes Always
8. I savewaterbyturningthefaucetoffwhilebrushingmyteethorwashing
myhands.
Never Seldom Neutral Sometimes Always
9. I believethatrecyclingpaperssuchasmagazines,posters,newspapers,or
trashpaperis important.
StronglyDisagreeDisagreeSomewhatNeutralAgreeSomewhatStronglyAgree
10. I wouldliketodriveaSportsUtilityVehicle(SUV)ifI couldownone.
StronglyDisagreeDisagreeSomewhatNeutralAgreeSomewhatStronglyAgree
Pleasedescribewhy in theboxbelow:
11. It is importantogetmycarinspectedonayearlybasis.
StronglyDisagree DisagreeSomewhat Neutral AgreeSomewhat StronglyAgree
Pleasedescribewhy in theboxbelow:
12. Pleasedescribewhatyouknowabouthydrogen-poweredcars.Wouldyou
wantone?Whyorwhynot?
Pleasedescribewhy/whynotin theboxbelow:
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13. I amconcernedaboutdeforestation.
Notatall A little Neutral Somewhat Yes,verymuch
14. I leavemycomputerunningwhenI'm notusingit.
Never Seldom Neutral Sometimes Always
Pleasedescribewhy in theboxbelow:
15. Acid rain is helpfulfor thegrowthof plantsandtreesgrowingin a yard.
StronglyDisagree DisagreeSomewhat Neutral AgreeSomewhat StronglyAgree
Pleaseexplainyouranswerin theboxbelow:
16. Chlorofluorocarbons(CFCs) aresafefor humans.
StronglyDisagree DisagreeSomewhat Neutral AgreeSomewhat StronglyAgree
17. There shouldbea taxonplasticsthatcannotbereusedor recycled.
StronglyDisagree DisagreeSomewhat Neutral AgreeSomewhat StronglyAgree
Pleasedescribewhy in theboxbelow:
18. It bothersmewhenI seesomeonelittering.
Never Seldom Neutral Sometimes Always
19. I amconcernedaboutthewatersupply.
Never Seldom Neutral Sometimes Always
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20. I think thatbiodegradableproductsarebadfor theEnvironment.
StronglyDisagree DisagreeSomewhat Neutral AgreeSomewhat StronglyAgree
21. I turnoff thelightswhenI leavearoom.
Never Seldom Neutral Sometimes Always
22. Animalmanureandagriculturalfertilizershelpplantsgrow.
StronglyDisagreeDisagreeSomewhatNeutralAgreeSomewhatStronglyAgree
23. I amconcernedabouttheextinctionofanimals.
Notatall A little Neutral Somewhat Yes, verymuch
24. BurningfossilfuelsistheUnitedStateisagoodmethodforgenerating
electricity.
StronglyDisagreeDisagreeSomewhatNeutralAgreeSomewhatStronglyAgree
25. Factoriesarethemainsourceofwaterpollutionin America.
StronglyDisagree DisagreeSomewhat Neutral AgreeSomewhat StronglyAgree
26. Cars are themainsourceof air pollutionin America.
StronglyDisagree DisagreeSomewhat Neutral AgreeSomewhat StronglyAgree
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